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SPECIFICATIONS 
VERTICAL AND HORIZONTAL CHANNELS 
aaa 
Bandwidth’, ,. DC to 200 ke (3 db point), 


Senetivsty:,. . 


Attenuator: 


Input bapedencet, , , 
Couplings... 


Relatwe Phage Sant Between Channels, 


SWEEP GENERATOR, 


Recurrent Type: .. 


Syne Provjstone 


Trequency Coverage: 


Blaniang:. . . 


sae 
CR Tube:,.. 


Power Supplies: 


1 V @oak to peak) per 1/4" Gincahbrated), 
position, compensated type, 

Contmmously variable. 

3.€ megobms shunted by 85 wut, 


Hither AC or DC, selected wih the mput 
attenuator ewttch, 


Any portion of a 2" x 2" trace may be posi- 
tuoned on any portion of the CR tube aercon, 


A posittve sigaal apphed to the vertical chan 
nel wilt deflect the beam up, a positive signal 
apphed to the horizontal ciamael will deflect 
the beam to the left, 


Lass thon § dogroes, 


‘Linear aa¥-tooth produced by nuiltywabrator type 
generator. 


Rither ternal or external syne riay be switch 
selected, The sync level is automatically main 
inined over a renge of 1/4" to 2° vertical trace 
desght. 


From 5 eps to 50 ke in four overlapping ranges, 
Lower sweep rates may be obtamed by adding 
capacity to the “External Capsoity” mnding port 
ot the froat panel, 


‘The retrace (or flyback) cycle ws blanked incon- 
junction with the anternal sweep generator, 


‘Type ORPL, medium persistence, green erece, 


‘Transformer operated, fused, Tue B+ supply 
uses 2 6X4 tubo as 2 full-wave rectifier, The 
high voltage supply uses 2 1V2 tubo andthe bios 
supply uses a silicon rectifier m bafwave 
circutts, Critical voltages are regulated mith 
‘YR tubes, 


a p= 
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Input Connections: « « 


Not Weight, 


Shipping Werght.. . 


Dimension 


‘Vestjeal and borizontal inputs are 6-way bindiag 
posts, with 3/4” spacing, External syne and ex 
Formal capacity are also S-way inding poate2- 
sated on the front pans). 


2-1/2 Ihe, 
14 Ibe. 


8.5/8" high * 4405/8" wide x 12-3/4" deep, 
overall, 


INTRODUCTION 


‘The Model 10-10 Queiltoscope was designed asa 
‘omal} compact instrument eontainme sdentical 
DC coupled vertical and hcrizontal amplifiers. 
De coupling wm the amplifier channeqy of the 
10-10 Oseiliescape allows it to be used with 
tow frequency phenomena frum over 200 ke 
down e DC, The swall physical size of the 


10-(0 toads to alleviate workshop congestion 
and permite the oselloscope (© bo moved about 
with eave. Also, the negligible phase shiit be- 
trees the rertical and horizontay amplifiers 
alees the 10-70 ideal (or specialized uses such 
ag compoter read-out 


CIRCUIT DESCRIPTION 


Ampiitier Cireuit 


Since the vertical ard horizontal amplifier 
circus are identical, only the vertical circuit 
‘wily be discussed. 


‘A signa) appied tothe VERTical Mipul lermmais 
as coupled to the grid of ViZA yza the Lrequeacy 
compensated attenuator network, Capacitor Cl 
acte ac 2 blocking capacitor in the AC positions 
of the VERTICAL switch. 


g 
ig used ie-apPly, che 8 nel 


Simuitaneously, the push-pull outpat of the 
horizontal amplifier 18 applied to the horizontal 
ylates of the CR tuba, cresting a complete 
pattern on the CR tube face. 


‘Vertical centerug ia accormphahed by adjusting 
sontyol 112 whiok changes the hiss at the grid. 
of VIA, The affect of tins change 1s coupled 
through the push-pull driver and omtput stages 
to the CR tube. 


Sweep Positien 
rooe ‘youta 
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‘V9A, the syne cathode follower, recervee exther 
an EXTernal SYNCbronizing ougnal ioc the 
Punding post or an INTernal SYNChroning 
signal from the vertical ampptier. The syn- 
cbrorixing Signal 1¢ applied (0 tha sweep mulei~ 
vibrator. 


Kf the Linoar output of the swaep generator is not 
desired for a special application, a signal of 
aay shape may be applied to thé HORIzontal 
Input terminals, Thus external signal wall Uren 
be amplified um the hortzontat channe| and 


applied to the horizontal plates of the CR 
tube, 


Powar Supplies 


‘The fused power transformer deeds the 10-10 
Power Supply, The full-wave Br supply contains 
‘Vi0, Va, and four filter capacttor sections. 
‘The’ haif-wave B- supply contains the silican 
diode rectifier, V1i, and three filter cayac- 
Stor sections, Tube Va, with the high vollage 
Uilter aad the bleeder network, supply operating, 
voltages for the CR tube. 


CONSTRUCTION NOTES 


This manual ts supplied to aasist you in every 
way to complete your kit with the yeast possible 
chance for error, The arrangement shown 18 
the result of extensive expergmentation and 
trial, B sollowed earemiy, the result wil te a 
sisble instrument, cperating at a high degree 
of dependability. We suggest that you retain the 
marmal in your files for future reference, both 
in the wwe of the imatrument and for its main 
tenance, 


UNPACK THE KIT CAREFULLY AND CHECK 
EACH PART AGAINST THE PARTS LIST. In 50 
doing, you wil become acquainted withthe parts, 
Refer to the charts and other talormation onthe 
inside covers of the manual to help yon identity 
the components, H some shortage or parts 
damege 1s found in checking the Parts List, 
please reed the HEPLACEMENT section and 
‘supply the informalion caljed for therein, Include 
al} angpection sisps in your Jetter ta us, 


Resejora generally have a toloranco rating of 
10% unlaes otherwise stated in the Parts List. 
‘Tolerances on capacitors are generally even 
greater. Limits of +160% and -20% are common 
Tor eiectzuiyUe capacitors. 


‘We suggest that you do the following before work 

28 started, 

Ty Lay out all parte so that they are readhly 
available. 

2, Provide yourself with good quality tools. 
Besic tool requirements eonsistof 2 screw- 
daiver with a 1/4 blade, a small screw. 
driver with a 1/8" blade; ‘Iong-nose pliers. 
wire cutters, preferably separate diagonal 
cutters; a pen knife of a tool for stripping 
insalation Tram wires; a soldering iron (or 
Eun) and rosin core soWer, A set of nut 
dnivers anc a ut slarter, whale nol neces 
sary, will aid extensively yn construction of 
the Kit. 


= 
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‘Most kit bulders fing st helpful to separate the 
various parts mio convenient categories, Muffin 
tins or molded ogg cartons make convenient 
frye for smal] parts, Resistors and capsct- 
tog may he planed wnth thaie lead ence ine 
serted in the edge of a piece of corrugated 
cardboard nll chey are needed, Values can 
ve written on the cardboard ext bo each 
component, The jlustratiu: ghows cne metaod 
that may be used, 


PARTS LIST 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No. Per Kit No, Por Kit 

Resistors Resistors (cost'a) 

18 8 1091/2 watt IAT 1 800.92 watt 
Qyoun-byark-prown} (blne-gray-red) 

Le 2 Igooi 1/2 watt 2429 2 3.8 megchm 1/2 watt, 0% 
tbrown-back-red} 56 1-80 & 7 wntt wire-wount 

1.20 q 10 K@ 1/2 watt B12 «2700 GT wmtt wire-wound 
forownsbiacs orange) 8I-19. 2 2000 & 10 watt ware-wound 

121 3-13 KR 1/2 watt 
{orown-preen-orange) 

122, 8-82. KN1/2 watt 
tred-red-opaago) Controls-Switehes: 

1-25 2 41 Ka1/2 wnt 10-19 20 Ko Linear eonizol 
(yellow-niotet-orange 1017 11 magohm jinear contrat 

1.28 3 100 R0.1/2 watt 10-57 2 =~ 10-K@ Itnear contro}, tad 
{brown-biack-yollow) mounting 

aT 1 150 KO 1/2 watt 10-88 = 1-100 KO Tunaar comfy, tab 
(orown-green-yellow) mountings 

1-35 5 Lwegohm 1/2 watt 10-60 1 «400 XG Nnear control, tab 
{brown-biack-green) manting 

1-44 3 22008 1/2 watt 1-431 500 KO Amezr control with 
{red-red-red) on-olf switch 

1.87 2 $80. KR 1/2 watt, 3% @3-200 «1S -ponilicn swiich with? mea 
(oreage-crange-yelion-gold} hia contro} 

1.88 2 $6 NR 1/2 wnt, 5% 63-201 2 ~—G-position switeh with § KO 
{orange-btue-orange-go1d) contra) 

ii 1 ORD E/2 watt a) 
ired-black-opange- gol Capacstore 

14-8 B10 Ray watt 20-1 2 AT unt oidver mioa 
[brown-black-orango} 2048 2 800 ppt mica 

10-26 2 I EQ 1 watt. 2-21 1200 p15 Aime copamic 
(orown-green-orarge) 21-8 = 80 fd case ceremic 

wat 1 3.8 megonm | wnt 21-36 1.002 pt. cise ceramic 
(orange-orange-greea) 21-42 101 wef dase ceramic, 1600 

183 2 lo KR 2 watt 23-11 2 ped tubular 600 V 
(brown-Diack-grange} 2-28 «= 11 ped tubular 200 

I 4 BB KRE watt 28-29 © 2 «11 pefa tbulay 1200 ¥ 
(rede red-orange) 25-58 1,2 yd Rubulay 200 V 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Perkit No perkil 
Capacitors (cout’d.) Eardware (cont'd 
35-100 1 100-100-100 uid at 160 V 
sloctralytic 262-22 1 Spoodnut for neon lamp) 
25-109 1 «40.40-20-40 utd at 263-19 1 Control flat waster 
400 V- 350V-250V-150V 284-1 85 #8 loclzwashor 
electroiytic 254-2 ©~——«¥8 lockwasher 
2191 Late Miylar* @olyester tm) 254-4 = ¢ = Control lockwasher 
1-18 = 2) Dual traumer: 204-7 26 #3 lociewasher 
20-2 ¢ #8 x 3/10 spacer 
Insulators. Whee 255-20 200 #3. 7/92 spacer 
B 13/4" rubber grommet 200-1 9% #B seldey lag 
13-8 4 1/20 xubver grommat 25010 8 = Contyol solder 20g 
Bd & 8/16" rebber grommet 
35 1 Cushion strip ‘Tubes-Lemp 
75-24 1 Line cord atram pelot gigs 2 © 1207 tube 
msvlaor 4-331 Gaz te 
341-11 Length black test lead 41-04 1 ORE be 
Bai-2 1 Leogth red test Jead 4-05 172 tube 
348-3 1 Length shielded cable 41-732 = IEBHTy tube 
Baf-1 1 Length bockup wire 411-121 & 88 tube 
544-13 1 Length bicvollage insulated = 411-1491 (OC2 tube 
ware 4-142 1 «= SRPI CR tube 
548-1 -1—= Length insulated sleeving 41218 1 Neon pilot lamp 


Sheet Metal Parta Comectors- Terminal Strips-Sockats 
cote Cabinet oT BE GI sleeve, lack 


200-M266 1 Chassis 7-4 1 Banana plug sleeve, red 
208-2068 374 TH-1t -12,——_‘inding post insulalor 
1 Front pwned 260-1 = 2 Alligator clip 
204-M923 1 Panel mounting bracket, loft 427-3 © &=——Binding post bese 
2OHMS24 1 Pane) mounttegbrackct right 498-13 2 Banana plug 
201-6325 1 Transformer aounting 100-Ki6B 4 Binding post cap, black 
racket 100-MI6R 2 Binding post cap, red 
204-M328 1 Rear pane! bracant ‘81-102 Su log terminal strfp 
204-M327 | Rear panel support bracket 43-14]. alug terminal strip 
204-M849 1 Contpo] mounting bracket 43-16 tBelug termmal strip 
208-1311 CR tube shield 41-85 1 7-Iug terminal strip 
210-12F 1 Bezel 4-388 Slug termmal atrip 
484-15 2 ?-pin auhe socket 
Hardwnye 42-18 Bepin fube sutket 
350-2 =O BA x 6/16" REMS 494-41 1 1B-pm tube socket 
250-15 40 8-9B-x9/8" RHMS 48-1 1 Capacitor momting water, 
2 BAe Gia REMS metal 
250-83 2 «= HD x1/2"selt-rappngscrew 481-3 1 Capacitor mounting wafer, 
250-89 28 «= 6-82. 9/8" BEMS phenotie 
950-138 20 © 3-48 x 1/2" FEMS 
zeo-t zz 8-d8 awl 
2-8 BT Gaal Kaobs 
252-40 8 GABE aut 462-98 8 Red Knob, dul control front 
252-7 © 1 Control nut Bootioa 
26222 46-82 apeedaut 482-58 3 Black Job, dual eontrolrear 


ection 
sngPont Registored Trademark 4et82 © Blank knob, small 


anys mar 
Homan pets escarmon PART PARTS DESCRIPTION 
ie, Stree Mo Ser 
Misootlanc0as, ‘atscellaneous (cont! d) 
i 54-105 L Power tragstormer ate 1 Graticule 
57-23 | ‘Silicon rectifier, K-200 Hts 1 Green plashe grid screen 
ag-1 1 Lane cord 4ar-t 1-1/2 ampere BAG fase 
| sre fre) Sauter 
E ir feet - cider 
asics # Hstnes 6 595-346 1 Menual 
' PROPER SOLDERING TECHNIQUES 
cnlya mat gorcenage of HEATESSIT® equp- Leads ov resulurs, capestors an smilar 
fo menbeguss fed toomeayjorctkac: * SSmpoaots tw eeoly ich ge an 
Rite! forlaciny Gora Ot Berets: ‘ay ured'tabe Wc makes segs oe 
wee er Br te Geter tection salsiiaion —— —meeidis st acse wate’ gence 
Be tebe erimame elicnieg acto proves lengh belive hepentis atc 
| teeta te goneee ts fenda heals 
a tornnaia ave brighton cleananttccect mz, «be pst ing soon a 
Irajel inpulaticn nel otes reign Sibstanses! Hil ptt 
A retnat t f wmeruceed in sere 
Covrauty Cone comeclna ore eases 4 Wnereverinere isaposstilty ohare leads 
te erldeecuee cesinerra! flora Mt intote shouts ler salle erodiooraiy ie 
fini realinc, t semere a bevioer ll ne deula stall be covered wr easing 
(eee oa ee ers meee 
Tree Gelonghet wits maybe Sink. aoa upndod heehee nee oe 
Take nent fo sted hte aotecaied sean, 
‘ tiopr tn any ease whee tee We eee 
Fin ibd viv 246 4.100 web ca bide’, Sig’ gt as Seoaeeer aed nea 
rni itMlatchagguiemryacnccy, ——aieerlg anedd be en ae 
Moceeabige nna Geains maynuchectne ——grovidel rine pars, 
WL cansecton encugh to flow the solder smectals 
over the joint. Keep the irou Hp clean and bright 5. Crimp or bend the 12ad (orleads}aronnathe 
‘by wining it from time to tame with a cloth, terminal to form a good jciar withont re- 
i lying om solder for physical strength, If 
HABSES WIRING AnD SOLABRING Ho Suetoice ieee acing eine ee 
{ho stp Daten thet he oases nl 
1. Uojas olkerwase inca, the mre uses crimped omlaot tha eine ny es ot 
i in conatruction of this kit is the type with solder connection ean gtill be made. 
colored insulation (hookup wire), The 
finger let vorage, ulated wire fs wee €. Posh thework, tenant, sotatgranty 
Gay shone w ipealed for inacoasttietion "wl hep to nep he soley ere or ase 
i step. In preparing a length of hookup wire, it 
1/4" of nsulahon should be removed from 
teh ced alese directed aincraice the 2 Phtee a fiat ete of te axitertoe tron to 
a Sead AS ge oe Ssee ey ae 
heated sufficiently to melt the salder, 
2, Tove eatngutesealcomaotions wus ‘Thus plage the solder agaloa th beated 


strippmg ‘nsvlaiicn trom the leadsof trana- 
formers or similar components, eare should 
br taken not to pail directly on ine tead, In- 
stead, hold the lead with phers while st us 
besng strapped, 


terminal ard it will immediately 2jow over 
the jomt, use only enoagi sojéer to thor- 
oughty wet" the junction. TE 1s usnally 
not necessary to fill the eulire bole in the 
terminal with solder, 
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Remove the soldor and then the iron from solder wll stand up 1m a blob and wall not have 
the completed xmebion, Use carenotiameve adhered to the yolnt. Such Joints should be re 
the leads until te Solder 18 solidified, heated until the sulder flows smecthly over the 

entire ywnetion, In some cases, 2t may beneces- 
A poor or cold solder joint will usually look sary to add a little more solder to achieve a 
crystalline and have a gramy texture, or the  sra0oth bright appearance, 


HEAT CONNECTION APPLY SOLDER ALLOW SOTDER 
‘pO FLOW 


COLD SOLDER JOINT. PROPER SOLDER COLD SOLDER JOINT 


CONKECTION INSUFFICIENTLY — CONNECTION CONNECTION MOVED 
HEATED WILE COOLING 


[ ion coui douin wn aay sieeve en ae ee 
Hom CORE SOLD Has EE SOPLIRE OH THR ni, rk x oF SOLDaR 
PRO at, SoU 
Ok BA FEDER HAVE GEIS TED, ADDTTNAL SoLbun NEEDED, 36 ORE 


Pege @ 


| Clr 


| STEP-BY-STEP PROCEDURE 


The foloiing soaetint 26 presented 

jest tte leg cou aie 6 
‘Spat ga ie tts fe lest poasae ce 
fans Be ue to reed gach ep ite oy 
Grin etarebepesun eopeadenopretin 

| Mas Sabtcconf toe need the sal ip 
iliJfenonned fos wl ana nie yu a 
Eeycontany of the abecquoe erations. 
Whol ergy Le compte, chro Inthe 

| apsce provides. "his ia popbculay important 
TE Bay prove ens or onlsions ee 
Taig a ya wore fe eterrantok See 

| pustders nave atso Zound it helpful to mark each 
Zen fn ceed dracon he Fiona 8 
wed 


‘The fold-ont diagrama in thie manusl may be 
removed pnd atfached to the wall above your 
working area; hut, because thay are an intezral 
part of the instructiona, they should bereturned 
fo the mama) after the Hit ts completed, 


fn general, the allustrations i this manual 
correspond’ to the actual configuration of the 
Kit however, in coms ingancca the illustra 
tions may be slighily distorted to facilitate 


clearly showing all of the parts. 


‘The abbrewation "NS" iedicates that a con- 
nection should not be soldered yot as other 
Sires will be aided, When the Inst wire 16 
installed, the termamal should soldered and 
the abpréviation “S" teuused toidlcaze this, Note 
that a nmmber will appear after each soller 
‘snstruction. This Dumber indicates the number cf 
leads that are supposed to be connected to the 
veruunat in poict before it as soldered. For 
example, if the instruction resde, "Couneet a 
ead 10 lug 1 (8-2)," it wall bo anierstood that 
there wil bo two loads connected the terminal 
at tho timo at 1p soldered, neases wheye 2 lead 
pasven through a terminal or Ing and then con 
hects tc another point, it willcountastmo Leacs, 
ohe entering and ane leaving the terminal.) 


‘The steps directing the installation of rosistors 
anclide color codes to help identity she parts, 
Also, if 2 part is wlentified by 2 lelter-pilmber 
Gosignation on the Schematic, its designation 
will appear inthe constuction stap which directs 
its installation. 
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STEP-BY-STEP ASSEMBLY 


‘The construction of this compact oseitioscope 
wil start by prewiring the switches, followed 
by parts mounting and wiring of the front pane] 
assembly, Nent, the parts WiM bo mounted on 


PREWIRING FREQUENCY SWITCH 
Refer to Figure t for the following stepa, 


() Place the FREQUENCY switch (463-200) 
on your work surface, In referring to 
switeh connections, such as F Ad: 

‘The first letter “F" means the 
FREQUENCY switch, 

‘The uecond letter “A” meane deck “A” 
of the smitch (the deck closest to the 
front of the switch.) 
The number *4"" means lug umber 4. 


NOTE: Keep ail leada as shovt as posetaie when 
necting resistor and capacitors tothia switch. 


Of the cépacitor flat against the switch as 
shown in Figure 1. 


(74 co, connect 2 002 td expcostor between 
Ings Fad (5-2) and FA3 (NS) Keep this 
capacitor close to the switch, 


SWITCH F 
Pigure 1 


the chassis and then on the rear panel support 
brackel, Finally, all of these assemtiies willbe 
faatened together, and the ciremy saring will be 
conipicted, 


A ©8. Connect 2.02 pfdtcapacster between lugs 
FAQ (8-2) and FA2 (NS), Again, keep the 
capaciter close ta the sviteh, 


NOTE: Use the large diameter hookup vire 
gniy where specifically called for, The small 
diameter wire should be used in all other steps 
that call for wire, When preparing a length of 
hookup wire, atrip 1/4" to 8/3" of iasulatlon 
from each end, 


CONNECT A To Lue 
ae Tole 

P31" wire raz (xs) The other 
m4 end of each 

(OP F-9/4" wire FB (S-1) of these. 

of Ra/Mwre FBS G1} commected 
io? later, 

(UP 1-3/4" mre FBE (8-1) 

(HS sare FBS (6-1) 

(yar wire FBS (6-1) 
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' sm) 

FAB N3} 

FAIO (NS) 

FAIO (NS) 

Fatt (NS) 

FALL (8) 

{> R29, Connect a 199 KQ (orown-black- 


yollow) rosiston from FAG (S-2} to lug 1 
of control F G1), 


‘This completes pre-wiring the FREQUENCY 
soldered, 


Refer to Figure 2 for the following steps, 


‘Note that trimmer 1gs 1 and 2 are connected, 
to the trimmer with the large Insulator under 
the adjustment screw. 


Verucal Trimmer 


(A ta, Sotect one ofthe dua! trtzaers (91-18) 
and connect a 3,3 megohm 5% resistor be- 
tween lug 1 (NS) and lug 2 (NS), Keep the 
Teads of the trimmer components as short 
{as possible ard place them as showin Fig- 
ure 2. 


CONNECT A FROM = TO 


1 Ca, 47 wut can 
pacitor lug 2 (NB) tug 3 (NS) 
(-) BS, 380 Ko resister 


hig 9 GRO} 


7 pacitor ug 3 (8) 106 4 (8) 
(2) Bz, 36 KO remisior 
(geange-bite- 
Srenge-gold) ng 2 (NS) Ing 4 QS] 


at 
ézjzontal Commer 
Refer to Figure 2A for tho follomng stops, 


{ ) B28, Connect 2 5,8 megohm 56 resistor 


between tug 1 (NS) and lag 2 Ns) of te 
aocond dual trimmer. 


switen, Lngs FAZ, FAI, and FALL are not yet 


wire lug 4 ($2) not conmected 


LARGE stesuLaton 
VERTICAL TRIMMER 


Figure 2 


HORIZONTAL TRIMMER 


Figure 24 
CONNECT A FROM qo. 
(7) C18, 87 putea ue L (NS) tug 4 (NS) 
Paeitor 
A) rom, 990 me 
resistor (or- 
ange-orange- 
yellon) tue 1 (NS) luz 4 085) 
OF C14, 390 pat oa. 
i pacitor lug 2S) ug 4 (NS) 
C1. 36 Ka re 
sistor (orange 
‘blue-orange} Wu 3 (NS) ag 4 (NS) 
oY ware lug 2 (4S) not connected 
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oe Gene 


Figure 2 


FRONT PANEL ASSEMBLY conrnek NUT 


CONTROL FLAT WaRHEA 
Refer to Figure for ihe following steps, 


(4 B54, Mount the INTENSITY control A 
(10-40), using a control lockwasher, con- 
trol flat'washer and 2 costrel mut as éhown 
an Dotail 3A and Figure 3, 


Sony Ro 


B96, MoWM tae FLU control Bs (F1Ue1t) 


Use a cantrot solder lug Gastesc of @ 4 
contro! lockwasher) and Grient as shown 
aa Figure 3. 

Z Detail 34, 


(4) B18 and R42, Mount the VERTsoal CENter~ 
ang antral © (610-0), nod the HORIzoatel 
CENtoring control D (A010). Useacontro, —(#°T Place the pilot 1anp through 1ts hole from 


solder Ing (Instead of a control jaciowashier) te front of the panel. Fasten it in place 
under each controt and orient the lige as vith a speecinut (#252-22) trom behind the 
show" in Figure 3, panel, 


Page 19 


} Place the right panel support bracket ‘nm its 
moomed position. Fasten (t in place by 
mounting the EXT. CAP. {external capacity) 
kunding post ay shown in Detail SB, Orient 
the solder lug in the direction shown;domot 
overtighten the aut to avoid breaking the 
msulators, 

fn the same meaner, mount the VERT, 18 

(wertieal input) hindug post. 


() Mout tie GND winding post, Mot 2-Img 
terminal strip G under the mut using 180 
46 lockwashers as shown in Detail 3B, 


(} Now bend the control solder ug from con 
trol D down until tt hea flat against Ing 
2 of terminal strip G (NS), 


(1) Mount the vertical irimmer using 6-32 x 
3/9" screwn and 6-32 nuts, Use a #6 lock 
washer under the front aut and a #6 solder 
Ing under the rear nut, 


IMPORTANT NOTE: Make sure that you mount 
‘the correct (vertical) trimmer and that the lange 
insulator Js toward the front panel, 


() Mount the Jef panel support nracxet by 
anstalling the EXT.SYNC.binding post. Oclent 
the solder lug as shown in Figure 3, 


(0) ta the same soamnor, mount the HORIZ.IN, 
(horizontal input) binding post, 
(A Mount the GND. binding post, with 2-tog 
terminal strip ¥ under the nut 28 wae dono 
, With the othar GND.tanaing post, 


(8) Now bead the control solder lug fram control 
© down until it lies flat agarist lug 2 of 
termina] sirlp E (NS), 


{*) Monnt the borazoatal trimmer using ¢-$2 x 
3/8" screwa and 6-22 nuts, Uso a #8 Jock 
washer under the front aut and 2 #6 soldey 
lug under tne rear mx, 


BUTIAL FRONT PANEL WIRING 


Reigr to Figure 3 for the foijowing steps. 
(F Connect a 8” hookup vare from lug 1 of 
terminal strip E iN8) to lug { of termunal 
strip G (iB), Rawle this wre tightly against 
tho front panel above controls C and D. 


(A sito seh onto 817" on wee, 

Sern ve bans ine Lean 
Se ite cae te ROT, 
Bees ood iss deel ante 
eae e 


A; connect ne otter 3-1/2" oie othe VERT, 
IN, solner tug (S-1). Leave the other end of 
the wise uneonnectec and dressedup toward 
the top of the ranel, 


eA Strip ench end of a ™ wire. Cannect onc 
ond to Ing 2 08 control € (Sa1). Route the 
atler end of this wire fo the Ieft support 
bracketard let it hang free toward the rear 
ot the bracket. 

(A Strip cack exd of an 8-1/4" ware Coanvet 
ane end to lug 2 of contre] D -1), Route 
the other ond of this wire to the right supe 
port bracket and Jet ft bang tree toward the 
Poar Of tho bracket, 


(4Btrap each end of a 4” wire and coaneet one 
‘ond to lug 1 of torminal strip E (NS), Leave 
[ the other ond tree, 


() Cut one 1o34 of 2 15 KA (rown- green 
orange) 1/2 watt resistor to 3/4” and place 
about 1/2” of sleeving over the lead, Con- 
acct this lead te lug 3 of control D 5-1). 
Temporary tay he reustor boty on con- 
trol D, 


Page 14 eo 
Sear \ Ae a 
ys 


METAL WAFER 
DECK B WB 


DECK A WAL 


VERTICAL SWITCH V 


a 


7) 


Figure 4 


(9 Cut one lead of another 18 KR (brown- 
green-orange) 1/2 wntt resistor 103/4" and 
place abow: 1/2!" of alecving over the lead, 
Connect thas Jead to lug Lof control C {$-1). 
‘Temporanly lay the rasistor body on eon 
tral €. 


(J Connect a 47 K& (yellow-violet-orange} re~ 
Sislor from lug 8 of contrei © @-1)to lug 1 
of terme? strip E (S-8), 


{YJ Connect 2 47 KA (yellow-violet-crangs) 
resistor from lug 1 of contrel D (8-1) 
dag 1 of terminal strip G (=?) 


(0 R55, Comect 21 megohm (trown-biack~ 
green) reoioiva inva tag 9 of woul A 
G-1) to lug 3 of contral BG-1). 

) rst, comnast a, tragaton orange-orange- 
grecn) 1 watt rosistor from lug 1 ef contro 
B (G-1) to the control solder lag above us 
control (8-1), Place the body of the resistor 


above the fwn tugs so that it Will clear 
the cabluer when it 1s mtalied later. 


PRE-WIRING VERTICAL SWITCH V 


Refer to Figure 4 for the following steps, 


Select one of the two romaiung switehes (#63- 
2ol). 


CONNECT A 


FROM LUG TO 


Ciera wie VE 1) nat connected 
v 

AG 00" wee ‘VBS (8-1) not connected 

(1-9/4 wire VBE GSS) VAT 1) 

(J 4 shielded Va12 11 wot comected 


fir Sadte Bee Detail 44) 

(4) 51/8" wire tug 20 S-1) not 
? contrel ¥ connected 

Ing 1 of {S-1) not 
control ¥” counested 
Now make sure that there are no stort cir 
cuits from the awitch lugs and wires to the 
metal shield between the switch wafers, 


(Ya mare 


Pege 15 


ETAL CONTROL 1 
WAFER Ne 
ante 


TOP VIEW 


HORIZONTAL SWITCH H 


Gd, 
(NS-r/er wire WR2 @-1) got counected 


Figure 5 
PRE-WIRING HORIZONTAL SWITCE CONNECTA © FROMLUG ro 
Refer to Figure § for the following stopo, ah 
rm 
Soloot the remasnang switch (69-201), (hf ay /2" wire ABT Gt) not connected 
/ 
CONNECT A = FROMLUG TO. is tag 3 of (8-4) not 


contre: 3 counected 


ras 
(05 4-1/4" wine tag 1 of +1) not 


Ci} wire EDN G1) net connected central connected 


Sais eno TO ermave, 

a Ebay wt quer 
Seb 
aise. 

etal] 64. 


naper to Figure 6 for the following steps. 
ie) 


Mount FREQUENCY switeh F (#68-200) on 
the front pane] using 2 control lockwasher, 
control flat washer and 2 control aut, 
Ordent the switch as shown m Figure 6, 


(4 Cut off the excess length from the free lead 
Of the 15 XR resistor coming {20m lug 3 of 
control B, Now counert thus lead to switen 
tug FALO (15). 

Ae 
coming from Tux 1 of 6 
hug FAI0 5-4). 


4 Cut one of the pilot iamp reads to 1" and 
place 3/2" of slecving aver ft, Now comect 
noe lead to suiteh lag PAUL @-3). 


a 
(/) Cut the otmey pilot lamp tend to 1-3/4" and 
place 1-1/2! of slesving over xt. Now con- 
nest Hus’ lead to tug 2 of control F (NS). 


(7) Connect the froa end af the wire commg 
fromm switth lug B6 to the EXT.SYNC.golder 
1g (9-1). 


(CF Connect the free end of the wire coming trom 
switch hug PA2 to the EXT. CAP. solder lug 
e4), 


() Connect the froe oné of the wire comg 
from switeh lug FBS to lug 2 of tho hori= 
zontal trtmmer (S-3). 

CF Minh tontoonted owitenr Hun ine stone 
panel with a control lockwasher, coultol 
flat waohor and a control nut, 


A c-48, Comost a 1 ut4600V espacio trom 
switch lug HAS (NS) te HAT (8-1), Orsont az 
Sees eae a SP ces te 


(4 Counect the free end of the wire ccammefrom 


the HORIZ. IR. solder lug to switch lug 
HAS (8-2), 


+ 


Paue 17 


(4 Connect the free aad of the wire comng from 
Jug 2 of the herzzontal trimmer to asntch lug 
HBS (S-1), 


(4 Comect the tree end of the wire commezrom, 
suiten itg HB? to Ing 4 of the hortzoneay 
trimmer 3), 


AS connect tie tree ott of the ware cong 
from switeh lug HB to lug 1 of the hori- 
soutal temmmaer (S-4), 


A conest te tro ont of te we commg 
from guiteh lug F3 to switch Ing HAI2 
@D. 

(Feu the read st the anbanded end of te 22 
Ald 200 ¥ capacitor to 1-5/8" and place 
1-4/2" of sieving ver it, Connect tas 
Jen to switch lug PAP (6-5). 


(7F cut the othor Load f this ,2 p46 capacitor 
to 1-1/2", Biaee 1-1/4" of alaeving ovar 
the lead and connect it 1 lug $ of contre 
HN). 


(A stall vertical switeh V ou the fren panel 
witha contre] hocewnsiier, control Tat 
‘Weaker and control a 


(7) Comiect the free end of the wire coming 
from Ing 1 of the vertical trummey to 
switeh lug VBS 6-2), 


CY Counect ty tree end of the wire comme 
fcom the VERT, IK, soder lug to switch 
lug VA3 (NS), 


(Ac1, Connect 1 pid 800 ¥ capaciton fron 
switen Jug VA (8-2) to VA12 (8-1) Ortent 
fh shown and we aiseving on each lead 


vA 
(FP Counect the treo ond of the wire coming 
from evlteh lug VBS 49 Tus 2 of the vertical 
trimmor @-4). 


(ef Comect the tree end of the ware coming 
from switch Ive VB? lo luz $ ofthe vertycal 
trimmer (8-5), 


(C°) Connect a wire from lug 4 of the vertical 
{rummer (NS) to GND. Ig G2, Solder this 
coueciion and solder the control solder 
lug from ander conirol D} ro tug 2 at the 
same time, 


CY Connect @ wire from lug 4 of the veriaca 
friauntr QMS) to the solder Iug under te 
trimmer meuming serew near tug 4 OS). 


Conncet a ware rom this samo colder 135 
($2) to Ing 8 of control V (8-1), 


(°) Connect a 1-1/2" wire to lug 4 of the 
vertical trmmer (8-5), Do not connect the 
other end, 


(4 Comect @ are trom lug § of the horizontal 
trimmer (NE) to GND, lug E2, Solder thus 
commection and solder the contro} scider lug 
(€som noder contro] C} to tug 2 at the same 
time, 


iF Counoct a wine from lng 9 of the hor sorta 
trimmer (Rs) to to oolder ig under she 
‘trimmer moumiing aezew near lug 9 (NS), 


(T Counect a wire grom this came solder lug 
G2) to lng 3 of canteen H G-2), 


(-comect ¢ 1-1/2" wire (0 lug 9 of the 
hortematal tiramer {8}, Do not conasct 
fhe thor enc, 


(A Place @ small black kncb on each of tne 
following confrois and Ughten the set- 
serews: VERT, CEN, HOR, CEN,, FOCUS, 
and INTENSITY, 


A raat ogy ma 20 a oe ae 
shaft of the VBRTICAL smtch, HORIZON- 
TAL evatch and FREQUENCY switch, Now 
taghton each soyserew so thatat rests agains: 
the Mat spot oa its shaft, Do not overtighton, 


(A rosa _a smal red inom on the matte 
shaft of eaeh of these same three switches 
and tighten the setscrews, 


A sc’ eva 
cae re 


(of ites np ta 
manages) 
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CHASSIS PARTS MOUNTING 
Refer to Figure 7 for the following stepa, 


(0) Locate the chassis, criant s2 shown, and 
imstall the four 5/16" rubbor grommeta 
AA, BB, CC and DB. See Figure 7. 
4 testa the remawing four 5/16" rapper 
Grommets in the four holes in we wper 
chassis apron, 


« 


NOTE: Be sure that the blank spaces in all 
tube socketa face in the directions shown in 
Figure 7, 


(4 Mount 7-pan tbe sockets V9, Vid, andV11. 
Use $-48 x 1/2” screws, #3x'1/32"" spacers, 
#3 Jockwashers and 3-46 nus as shown in 
Detail TA, Terminal strips are not used 
on these sockets, (This same hardware ine 
vp will be weed to mount al! tenof the chas- 
ig tube sockets.) 


(4 Mount 9-pintube sockets V2 and ¥6 ad the 
small 3-lag terminal strips and P. Use 
bro #9qockwasuers with each teryalnel stcly 
as shown in Detail TA. 


(°) Mount, -pin tube sockets V1 and V5, alung 
sath the ‘small $-lug terminal strips Land 
M, 


(Mount 9.pin tube sockets V3 and V4, along. 
with small terminal strips J and K. 


(9 cur om the end of each tug of a $-pin 
tube sacket as shown mDetal 7B, Now mou 
this socket, Vi2, a2 shown ui Figure 7, 


(5-28, Mount a 10 xR tinear tab mounting 
control (#10-87) at RO vith the iuge facing 
through the top of the chassis, Seo Detail 
1. 

x 

(ya. mount me other 10 SB linear tab 
wouting contcol (#10-57) at ROT an the 
same manner, 


set nur 


#7 Locnwastnr 
LUG MouaruRe 
Feemnige Sr 


Looker 


PIN WarER 


mange, 


see 


PUSH 
Sap FLAT 
© AGAINST 

CHASSIS 


Detan tc 
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Reter to Figure 8 for tho next step, 


(5) Inatall the CR tube shots on the rear chasais 
apron with 8-82 x 3/8" screws, #8 lock- 
washers and 6-3% gute as shown. Insert 
the tube clamp portion through the large 
ole fn the apron, Do not coraplelety tighten 
the serews yet, 


REAR SUPPORT BRACKET PARTSMOUNTING. 


ede to Fig abr wate ed, 


G@)) Mount 2 1/3" xabber gromract an the hole 
‘elow the position where teraunal ateip Q 
‘will be mointed, 


U)) Mount 3-tug torminat strip Q using a8-32x 
2/8” serew, #6 leckwashers and a 6-32nut, 
Use 2 lockwasher beth shove and below the 
‘terminal strip mountmg toot, See Detail 9A, 


() Mount 7-tug termina? strip KR with 6-32 5 
3/8" screws, #0 lockwashers and 6-32 ruts, 


Se 


i 
(4) Mount tubo socket Ve vith 3-48 x 6/16" 
Bexews, #3 loekwashers and 2-45 unto, 


(3) Mount two specdnuts op the roar chassie 
flange, 


on 
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REAR SUPPORT BRACKET AND TRANSFORMER 
BRACKET MOUNTING. 


Heter to Figure 10 for the following steps, 


{ ) Place 1/2" grommets in the Wwolerge roand 
holes in the transformer bracket. 


a ee ae ee ee er a oe or a a am 


(©) Place the 3/4" grommet an the tange oval 
hole in the transformer bracket, 


() Mount two speednuta cn the rear Clange 
of the transformer bracket, 


(a 


) 


a) 


pore) 


seashoayen 
Richer ibe woos 


Figwe 10 


Mount the transformer bracket on the rear 
chassis apyon, Use three 8-32 x 9/8" 
acrews, #6 lockwashars ond 629 ante, 
Mount the rear panel support bracket, Noto 
thet the to mounting screws also fasten the 
capacitor mounting wafers, Fasten the two 
capacitor mounting waters fn position atins 
oume time the rear support bracket 18 
mounted, 


Install the remaining 1/2" grommet in ita 
‘mounting cle mn the chassis 2pron shave the 
CR tube abiete, 
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Refer to Figure 11 for the next step. 


((} Fasten the tront panel asgembly to the 
ehassia assembly as shown in Figuze 11, 
‘Use four 6-32 x i/6" screws, to on each 
side, Insert them through the panel support 
mrackets and throwgb the sides of the enas- 
sis, Secure with 88 lockwashers and nuts, 


Do not fasten the CR tuhe shield to the front 


pancl anti] the CR tube 19 installed, 


CHASSIS WIRING 


Refer to Figure 12 {fold-out trom Page 23) 
for the following stepe, 


Connect each of the following sires comng from 
‘the front panel to ita eannection petat on tho 
chassis, Route the wires close to the chasai¢ aa 
shown. 


CONNECT THE WIRE COMING FROM 


Fg) 


Pg Ci sacramen 


Lee Ser en 


TO THE LOWER HOLE IN 


() BET 
12) Lng 2 of control © 

Lug i of terminal otrip E 
+(°) Lug 3 of tora. trummer 
(A PALO (the Jone wire) 
(ali tthe tong mre} 

Oy FRa 


(+) Connect the canter conductor af theabjelded 
cable coming from VBL2 tolug lof terminal 
strip J ONS}. 


lug 1 of terminal atrip K (3) 
lug 2 of ¥5 Q¥S) 

ug 1 of VB (8) 

lug 2 of terminal strip K NS) 
Jug 1 of terminal sini L 03) 
lug @ of V3 6-1) 

hug 1 of terminal atrig N (NB) 


CY Connect the outer conductor (strata) of the 
Gigi cable to tug 2 of terminal ssp. 
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CONNECT TRE WIRE COMING FROM 
CONNECT TRE WIRE COMING FROM 


(4 ng 2 ot control 

() ug 2 ef contrat ¥ 

(0) nef of contrat ¥ 
+S lag tof vect, trimmer . 


(3 Y tang 2 of controt E 
(A Lng 1 of control K 


"These connections are shown in Figure 124, 
() Connect the wire from switch ng FAs 
to tug 7 of VE (NS). 


from FAIL and PA10 will not be connected 
untit later. 


FILAMENT WIRING. 


Refer to Figure 12 (fold-out from Page 23) for 
the following steps, 


Connect & hookup wire veiween each of the 
tollowiug terminals, Route each wire as shown 
in Figure 12, 


" 
w 
| 
| 
a 
D2 ire fom £05 and ene to stort wares 
" 
a 
a 
a 
i 


TO THE LOWER ROLE mY 


tug 2 of V4 (85) 

tug T of Vi @=1) 

lag 2 of control R6 8) 

through lug 2 of terminal strip 
3 {NS} to tag 6 of AE (9-1) 

lug 7 of WB (8-1) 

tug 2 of controt R37 (Ng) 


‘TO.THE LOWER BOLE IN 


lug 6 of V6 (NB) 

lug 2 of Vi0 (-2) 

ug 5 af V5 (NS) 

through tug 4 (NS) to tug 6 (8-2) af 
‘V8, now scider tug 4 ($22) 


tug 5 af Vt (vs) 

lug 9 of V4 (NS) 

lug 5 af vi2 (5-1) 

through Iug 4 (XS) to tug 5 (+1) of 
va 


hug 4 of VI QS) 


through Ig (NS)to lug 4 of ¥2 (NS) 
hrough lug 4 (NS) to lug 5 (NS) of 
¥8, now solver tue 4 (8.7) 

log 4 of V2 (8-2) 

lug 4 of V5 (5-1) 

log 4 of Via @-2) 
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GROUND BUS WIRING 
Refer to Fagure 124 for the following steps, 


seme A wine FROM 
By A ‘Lug 2 of termainal strip J (NS) 
3%(/) Lug 2 of terminal strip K (NS) 


2 (5) Tose 8 of VB (1) 
ay 4) Lug 2 of terminal atrip L (8) 
ae 1) Lug 2 of fermunal strip M4 (NS) 
(37 Tag 2 of terminal strip ? O85) 

4 tug of VO [6 


‘as 
POINT TO POINT CHASSIS WIRING 

Refer to Figure 12A for the following stepe, 
CONNECT A WIRE FROM 


TO THE LOWER HOLE W 


ug 2 of terminal stra L (NS) 
through lug 2 of terminal. strip L (NS) 
to lug 9 of V1 (8-1) 

lug 2 of termipal strip K (Ns) 


tng 2 of teraainal sirip Mt (NS) 
lug 2 of terminal strap P (NS) 
dng 2 of terminal strip N (XS) 
Ing 2 of terminal strip P (NS) 


ro. 


Ady ) Lug 8 of termunal alrip B (NS) 


sug 3 of terminal strip L (NS) 
ug 1 af Viz (2-2) 
wat 3 of terminal atedp L (8) 


tug 8 of terminal strip (NS) 
swe of VO ED) — 
through Ty seminal strip 

Oe ASE 
tug fof VI2 (NS) 
lug 3 of terminal steip J (NS} 
Ing 1 of V3 (8S) 


lug $ of V4 (S-1) 
tug 8 of V4 (So 
ug 2 of RAT (NS) 
fug 3 of RE (8) 


Use the bottom holes only when maiang the 
following eoanections to terminal strip M, 


{ 


(xy) Lug tof VII GD. 
20) Leg of trata sity 
300 TOE St ecrsnay oie 2) 


FILTER CAPACITOR MOUNTING 
Refer to Figure 23 for the following steps, 


lug 4 of terminal strip M (iS) 
us $ of terminal strip M (V8) 
lig 1 of terminal strip L (NS) 


Reece ars | 


©) Mout capacilor § (925-109) by inserting 
the four outside Iugs through the siots of 
che aigtal capacitor moanting water, See 
Deta 124, Fasten the capacitorbytwisting 
each of the four cutayde lugs approximately 
1/4 torn, 


( ) Mount capacitor T (#25-10€) on thephenolie AEN 
water in the same manner. 
Detail 134 


4 


mE 
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CHASSIS TO POWER SUPPLY WIRING. 


Refer to Figures 12 and 13 for the rolowing 
steps. 


Bagh uf ihe follow wires te first connected 
to a lug on the chases {use the jower hole of 
each ig], then xt is routed around the rear 
comer of the chases near V10 and up through 
grommet EE jo = jug in the power supply 
Section. For eack of these steps, refer Hirst 
Bf Fieure 124 Jor the chassis connects, then 

to Figure 13 for the power supply connection, 


be 
i (4 Connect a wire feom lug 2 of torminalstrip 
PANS) to lug 5 of eapacitor 8 (NS), 
Paes 
"UY Connect a ware trom lug 7 of Vid (8-1) to 
We ei capreitr's asi 


WO) Connect a vize tom lug 5 of V9(8-4) te tug 
Lor terminal strip B (NS). 


ig {EY Comect a wire from lug 1 of termunal strip 
B (NS) to lug 1 of eapacltor $ (8-1), 


BO) comect a wire trom tug 9 af terminalatrp 
S°HS) to ng 3 of capcltos 8 AN), 
GF doamect a wire from tug 5 of Vit (8-1) te 
i GOS of terminal strip B (NS), 


F:{ ) Gonnect a wire from tug 3 of termmatstrip 
Pe eee oF caactor F e 


(FV stein eh ond of a0 18° long ct high vate 
i] age inaulated wire. Connect one end of this. 
Meteng 1244 Oo 


(A Route this wire across the chassns a5 sno%n 

yar i esc memes tn 

the power eupply section. Insert the rest of 

te load through grommet FF, below termi 

| nal strip @ and leave it disconnected until 
ners 


[| DEFEEOTION ELATE Laans 


( {step each ene of an 6° meh voltage ine 

Sulaec vite, Conmect this wite (0 1g 8 

] of V2 (N8), Route the other end up through 

grommet AA to be connected later, Ses 
Figure 12A, 


strip eneh ond of an 8" high voltage insu- 
Jnted wire, Connoct thie wire to lug 1 of V2 
(Ns). Route the other end of tho wire up 
_arough grommet BB to be connected late: 


(7 strip each end of a 9" Length of igh voltage 
inoulated wire, Counect fus wire to lug 8 
of V8 (NB), Route the other end of the wire 
vp through grommot GC to he ccmected 
ater, 


AC) strip each ent of a 9 nigh votage insulated 
vare, Connect this wire to lug 1 of V6 (NS), 
‘Route the otter end of the wire up through 
grommet DD to be comecied Inter. 


POWER SUPPLY WIRING 
Refer to Figure 13 for the following atepe, 


() Connect a wire from lug 3 of capacitor & 
8) to lug § af termmal step R (NS). 

Age Higore 23, 
( ) Connect a ware from lug 4 of capacttor 6 
@S) bo lug 6 of terminal strip K (NS), 


‘ 
f commect a wine from lug 2 af capacitor T 
(8S) to lug 1 of terminal strip B (NS), 


( } Comect a wire from 2ug 1 of eapactton T 
(5) to lug 4 of terminal Simp Te (NS). 


{ f Connect a wire from jug 8 of cauacitor T 
G-1) to the closest mounting Ing of capac- 
thor S (8-1), 


( ) Connect a sare trom lug § of eapaestor 
8 ONS) to lug 2 of terminal stp & (NS). 


() Strip each end of a 4-1/4" wize, Coomnet 
one ené of the wire to lug 2 of terminal 
strip Q (NS), Inaort the other end of the 
‘wire through grommet FF, Leave this end 
free 


« 


‘Step eact ene af a 7" wire and connect one 
eid Wy Bag 2 uf rex uaa strap @ (8-3), The 
other ond of the wize will be comected 
later, 


(1 Strip each ond of a 8" wire end comect 
mo ond to tag § of termunal atzip R (NS), 
Leave the other end fre, 


() Connect a length of high voltage inaulated 
‘ware between [ug 3 of terminal strip Q (NS) 
‘and lug 9 of tube socket V8 (5-11. 


Detail 144, 


{Af Strap cach ond of 2 9" high voltage insu- 
Inted wire, Connact one end of this mire 
to Ing 1 of termmal strip Q (NS) and 
route the other end through grominet FF, 


¢ ¥C20, Cut the lead at the anbanded end ot a 
<1 si12 1200 ¥ DC capacaior to 2” and place 
4-1/2" ‘of sieving over af, Insert this lead 
through gromnet PF from the other aide 
of tho bracket and conacet st to lug 1 af 
terminal obzip Q (NS), ‘The body of the ca 
pacitor shoul be toward the front 3s it 
appeare in Figure 14, Do not fasten the 
ther esc, 


(C21, Plare 1.3/4" of sleeving over the lend 
from the uahanded end of the remainng 
«1 pild 1200 ¥ DC capacitor, Inger: thislead 
inzough grommet FF trom the other sideat 
‘the bracket end connect ittolug Sof terminal 
strip © (NS), Place the hody othe capacitor 
as it appearo am Figure 14, Do not counect 
‘he oiler lead, 


(-TRS8, Connect a 1 megohm (orown-black- 
green) rosistor betwoen Lug 1 (8-3) and lug 
3 (S-3) of terminal atrip 


(T Goanoat tho silteon rectier between log 3 

‘S-2) and lug 4 (NS) of terminal strip 

jake suite that the red (+) end is cone 
nected to Ing 8, 


{7 Moont the power tanstormer on the trans- 
former bracket with 8-32 x 2/8" screws, 
#6 lockwashers and 8-82 ms, Insert the 
lve, yellow and ved-yellow leads up thrimagh 
the grominot tate the power supoly soetion, 
Insert tie brown, black and groon-yellow 
leads up thzough the 1/2 gromunet im the 
other side of tho trensformer Bracket, 


eesti Pratt ~F 


DISTALLING TEE CR TUBE 


Refer to Figuro 144 and 14B for the following 


oe 

A is sa gh ech 
inside of the clamp at the rear of the CR. 
ee oe mera 


CAUTION: Carctully open the carton contam- 
img the 3RP) cethode ray tube, Handle the tube 
with roasonnble cansion, mace it hasbeen inghly. 
‘evacuated, Shonld the envelope be broken, the 
roaulting ‘implosion could spray the area ‘with 
Shatterod glass wrth possibly serious conge- 
qponces, Avoid handling the tube while wearing: 
dzamond riugs which might seratch the glass, 
Do not strike the envelope with toole and do 
not seigect if to rmpact oF shock, 


(/) Slide the CR se sate the CR tube slueld 
from the trunt panel, As the base af the tube 
emerges from the ‘clamp, mslall the CE 
tube socket, Align the iront of the twba with 
the panel, vemg a straight edge as shown, 
Pm 1 of the OR tube socket should be to- 

/ ward tho top of the panel, 


) Install a 6.92 = 5/8" sorew wm the tube 
base clamp end secure with a #8 lock- 
‘waster and 6-32 mit, DO NOT overtighten, 


4) Ustug 6-32 x 5/8" screws, mstall the 
bezel, green grid screen end graticule 
1m thé front panel ae shown in Detail 144, 
Fasten the CR tube shield to the iro 
pane] with thooo camo 6-22 x 5/8" sorews. 
Now co back ond the four serows 
that monnt the CR tuhe shield to the raar 
ohassis apron, 


4 
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BORING THE CR TUBE SOCKET. 
Refer to Figure 14 for the following steps, 


(of Tastatt 48 solder Ing W with a 6-82 x 3/6" 
screw and a 6-22 a6 


Connect the wine coming through grommet 
FF Grom lug 2 of terminal strip Q) to 
solder tug W (NS), 


} Connect the free lend of capacitor C20 
(1 id 1200 V) to solder ing W (NS}, Route 
the ‘ong wire coming from grommet FF 
behind C20 bafore fastening the eayacitor 
dead. 


i eas ae yeas tee a 
Jength ard atrip 1/4" of insulation from the 
end, Connect this lead to solder lux W (NS), 


pe Connect the sree tead of capacitor C21 (1 ufa 
1200 W) to solder lug WG-4). 


NOTE: AU of the wires connected tothe CR tibe 
Botket (except resistor, capacitor, or tran 
former loads) will be high voltage mauiatoa wire, 


(9 ‘strip each end of a 8" algt voltage insciatea 
wire, Connect one end to lug 8 of the CR 
tube ‘socket (B-1}. Leave the otber end cis 
connected and routed through the large open- 
ing info the powier supply section. 


ak. Insert the wire coummg from chassis grom- 
met DD through 5/16" grommet #1. Con 
nect this wire to Ig 4 cfthe CR tuhe eocket 
e). 
oa 


ee 
met CC through 5/16" grommet #2, Cox 
Te ae ae ea eas 
mae 


met BE through 5/16" grommet #3, Connect 


" () Insept the wire coming from chasstagrom- 
this wire to Ing 7 of the CR tube socket 


G-le 
DM (6 esr tn me smi om aseisgrm- 
met AA through 5/16" grommet #4, Con- 
bet ee eee tenes 


| Gh. 
a 
| 


(/) Connect the shorter wire coming from 
grommet FI to lug 5 of the CR tune socket 
ors). 


(¥°R52, Connsot a 100 KA (orown-biack- 
yellow) resistor from ing 1 (NS) tolug2 G1) 
Gale Gh tbe sock. 


‘onnect the longer wire coming from 

ae tho 1 mang 
grommet FF to lug 1 of the CR tube 
socket (NS). 


WF C19, Connset a .01 28 1600 ¥ capactioe 
from lug 3 (85) to lug 8 (2) of the CR 
‘bo socket, 


(4 R58, Connect a1 mogohan (browm-black- 
grecr) toaistor from tug 11 (NS) to lug 2 
Sz) or the CH tube socket. 


(A Strip each end of aa 11” hugh voltage ineu- 
Jated wire, Connect one end of this wire to 
Jug 3 af contro] A on the front panel (-1). 


a 

AT Rowe the otter end of thie wire through 
grommet GG end connect tt (0 Lug 11 of the 
GR tube socket (8-2), 


{_) Strip cach end of an 11-1/2" igh yottege 
ingulated wire, Connect one end of this wire 
to lug 2 of contra} Bon the frent panel (1). 


() Route the other end of this wire through 
grommet GG to lug 4f the GR hihe socket 
&1, 


(_ ) Strip each ona of an 11” high voltage incu- 
lated wire, Connect cne and af thus wire 10 
Tug 1 of contro! A (S-1), 


{J Rome me_ctnen and af tia wire throne 
grommet GG to lug 1 of the CR tube socket 
Ns). 

() Tinet two 20" long:ka of hookup wire to- 
gather fightly and cut the pair toa length 
Of 18", Connget exch wire atone end of dae 
parr toa switch [bg on the rear of contrat 
4. Spider each of these connections. 
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() Route thie twisted pstr through grommet —( ) Comect the ottter brown transformer leadto 
GG and down across she bottom ofthe trans lug 1 of the CR tube @-4), 
former bracket to the rear as shown m 


All twelve lugs of the CR tube socket should now 
have been eoldered, 


| 
| 
| 
| 
| 
| 
J 
J 
| 
| 
J 
1 
J 
J 
! 
! 
) 
J 
I 
+ 


Gli 5) 
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POWER SUPPLY CONNECTIONS 
Seo Flgure 15 for the followang eteps, 


(7) Cet the red-yellow transformer iead to 

ength end connect it to Ing S of eapacitor 
5). 

(A reset the two yellow transtormer leads to- 
gether loosely, out off tie excess lead 
Yengtha end connect one lead to Lag 40f tube 
pocket V6 (8-1). 


1) Connect the othar yellow transformer lead to 
ug 6 of tubs socket V8 (8-1). 


AC) Cok off the excess lead and connect a blue 
transiormer iead to lug 4 of terminal strip 
RS2), 


(4 Cut off the excess lead end connect theother 
+ blue transformer lead to lig 4 of capacitor 
TS), 


(5 we, Connect a 2660 18. omstor 
from lug 6 of texmunal strip R(S-2) to tug 3 
OF capACHOE S GD), 


( ) ROO, Connect a 2000 & 10 wait resistor 
Isom Lug 7 of termumal strip R(S-2}to lug 4 
of capactior 8 (S-2), 


Ai il oo'o Me es Na 
lug § of terminal strip R (6-2) to lug 2 of 
_gapacttor § 18-2). 


) R64, Connect = 700 7 wntt resistor from 
lug 2 of terminal strip R (8-2) to lng 2 of 
capacitor T SZ), 


() Res, Connect 2 100 2 7 wntt resistor trom 
Tug 1 of termmal strip R (S-2) to ing 1 of 
capacitor T ($2). 


All power suppty connections should now have 
Dees soldered, 


FINAL CHASSIS WIRING 


Refer to Pigure 16 for the following steno, The 
Photograph on the rear cf the achomaiie inay 
also prove belpt, 


(\) Twist the two green power transformer 
leads together loosely end route them, as 


shown, to tube socket V2, Cut one of the 
Yeads ‘to the proper length and connect 11 
to lug 6 of V2 (5-0), 


(| Cut the other greon transformer leads to 
Jength and ccormect it to tug 9 of tubo 
Socket V7 {3-5}. 

{ } Pwist the two red power transformer leads 
together Toosely and raute them, as shown, 
to tuhe eocket VIO, Cut one lead to length 
and conmoct st to hg 1 of VIO G1). 


(Cut the other red transformer lead to 
Jength and connect to lug 6 of tube socket 
WG (8-1), 


‘NOTE: Place eachof the following compouents as 
they appear am Figure 18, 


(ff Connect a Length of bare co from tug 1 
GD to" log (hS) of tube acket 2, 


(f) Ras. Connect a 10.60 forownebiack-orange) 
1/2 vatl resistor from Ig 7 of tube socket 
YA (8-8) to lug 9 of terminal sirio J (Nd), 


cL) Rip, Coonest 218 Kn (ovown-greea-orange) 
1°" 1/8 wath resistor from lug of tubo socket 
V4 (NS) to lug 3 of tesnsnal strip J -8), 


() C12, Connect 2.1 44 200 ¥ capacatortrom 
iug 2 O85) to ing 6 (5-2) of tube socket V4. 
Place as shown end use sleeving aa the 
longer lead, 


() RA. Connect a 100 9 fprown-black-brown) 
resistor from lug 7 a! tube socket Vi2 (8-1) 
te tug 2 of termina} strap J ($-2), Place he 
body of thls resistor between tg 8 and the 
terminal strip as shown in Figure 10, 


NOTE: Tho aroa helow tube socket V2 Ie pur- 
iposely being kept free of leads and component 
‘This ts because a control, R60, will be mounte: 
at that position later. 


(926, Connect a100 KA (brownsblack-vellow! 
relator from [ug 2 of tube socket V+ (NB) to 
Jug 2 of terminal otrip J (8-8), 


(|) R22, Place 11/4" of aleeving over one 
lead of a 1 megotm (brown-bluck-green} 
reslotor, Gonnect this Lead to tug 2 of take 
socket V4 (S-3), Use alecving end connect 
the other lead cf this renlstor to awtich [ug 
FAQ of frost panel switeh F (3), 
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Z. 
¢ J Rea. Connect a 100 © (my own-black-brown) 
resistor from Jug 2 of tube socket VJ2 (6-1) 
to Tg 1 of termumal strip K (8-2), Place the 
Muuy uf the resintor ab alicia 


(/) B26. Connect a1 megotim (brawn-black- 
green) resistor from lug 2 of tube socket 
V9 (NS) to lng 2 of termunal strip K (5-4), 


( ) B23, Connect a 100 & (orown-black-brown) 
resistor {rom lug 2 of tube sockot V3 (8-2) 
To tag 2 of termnupal stesp K INS). 


NOTE: Because of heir relatively large s:ze, sb 
as recommended thal you da uot wrap the leads 
Of the 1 wnti ard 2 vntt resistors aroun the 
luge they connect to. Merely lay the leadaganat 
a termanal Jug, or through the hele af a tube 
socket lug and sclder. 


“ 
(CV BIE. Route one fead of a 10KR (browne 

lack-orange) f watt resistor through lug @ 
(NS) Wo lag 3 (6-1) of tube socket V2, Now 


shown ad Shor 10 
of termunral strip N (8). 


(A R20, Connect & 22 Ki (redawed-orange) 

“2 wntt resistor from lug 1 of tube socket 
‘V2 (S-Zt to lug 3 of terminal strip N (NS? 
Place the resistor body ar shown, 


( 429, Conuest 282600 (rederede red) resistor 
gram Yog 1 of terminal strip N (NS) to bag 
of tormuoal atrip P (Ng). 


(1 RAG, Route one lead of a 10 2 fbrown— 
viack-prange) 2 watt resistor through lug 8 
(NS) to lug 3 (S-1) of tube sucket YO. Now 
sokler lug 8 (8-2). Place the resistor ax 
shown and route the other lead to Ing 2 
of termunal sir P 8-5). 


(4 nto, Comet « 20 KD (red-red-ocangsh 
2 watt pesistor from lug Sof termunat stsip P 
WN8) to lug 1 of abo wocke, V6 (8-2), 


(J RY, Connect a 10 KR (orown-black-crange) 
1 watt resistor trom lug 1 of coutrol BE 
(8-1) to lug of termunal strip M (NS). 


“Z 
(77285, Connect & 1018 (beowm-bleck-orangs) 
A Tes relay from hug? of coat Ait 
GS-1) to lug 9 of terminal sizip M (NS). 


4 

UV RIT, Route one Jead of a 38 KA fbrowe 
green-prange) 1 watt remsior tzcugh lug S 
{5} {0 lug 6 (8-1) of tubo aockel V1. Now 
Solder lus 3 (5-2 Cut the other load to 
length and connect it to lug 1 of terminal. 
strip L (8-3), 


{TRO Cut one Lead of « £600 0 falne-esey- 
red] 2 vnit resistor to # length of 1/2". 
Sire tac "elnped penton Conseet the 
Short Toad of the SBOE A seoltoy fo ag 
Srna socket v3 (EP). Pisce iy veskar 
Sh town ane Covneet theater neto ag) 
a aoe mec 


€ ) Place the lead clipped ott R27 between tug 3 
(B-1) apd Tug 8 ANS) of tube socket ¥5, 


{ R46, Connect a15K8 (brown-green-crange) 
L wait coalator tcom tug @ oftube socket V3 
fra) to lag @ of tasmnal otsip BM (8-3). 
Place ‘the body of the resistor 9 afiwn, 


RS, Connect a 3000 9 (brown-biackicred) 
resistor from lug 2 (8-3) to lng 3 (8-2) of 
control RG, Tais rooistox will be easier to 
anstall (tom above the chagsi 


() RS6, Connect 2 1000 2 (oeom-biaek-red) 


rasistor trom lug 2 (-2} to lug 3 (S-2} of 
control R37, Tue resistor will ve easier 
tu fasta) from above the chassis, 


(YOU, Connect the LO ytd 200 volt capacitor 
arom lug 3 of termand strip K (6-2) to 
swatch log FBO (8-1). 
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Refer to Figure 17 for the following steps. 


NOTE: All resistors in Figure 17 are wired 
above the tube sockets, as shown m Detall 174, 
‘Thio tc dono for the purpose of simplifying the 
wiring and eliminating tho need for sleerang. 


a“ 

( ) B53, Connect « 100 @ (brown-biack-vrown) 
resistor from lug 1 of tube sockel VL 
G-1) to lug 2 of termmal strip N (S-2), 
Be sure and solder the bottom hole, 


() R88, Counect 2 100 8 forown-black-brow) 
resistor from lug 1 of woe socket ¥3 6-1) 
40 lug 1 af termine) strip P (6-4), Solder 
the bottom: hole fixet, 


() R21. Connect 2 22 KS (redered-orange] 
2 wall resistor trom lug 6 cf tube socket 
V2 (6-2) to lug 3 of terminal strip N 
(8-3), Bolder the bottom bole first, 


Detail 174 


(AF RIO, Connect 2 20 KS (red-blzek-crange) 
rewistor from Ig 6 of tube socket V2 (NS) 
to lug 1 of terminal strip N (+3), Solder 
the boitcan bole first. 


ioe RAB, Connect 2 100 0 (brown black-vrawn) 
resistor from lug € of tube sockat V1 (6-3) 
to lug 7 of tube socket V2 (6-1), 


() Clip the leads of a .02 ufd doe capacitor 
to 1/2", Wrap these learis around the leads 
of a 2200 91 (red-red-red} resistor as shovn 
uu Dolail 172, Hew aulder tie izady at excl, 
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(YRS and C6. Connect this .02 fd capacitor 
and 2200 © resistor combination trom lug? 
of tube socket V1 (8-2) 10 lug 2 of terminal 
strip L 6-5). Lay the capacitor body dovn 
flat being careful tat its leads do ao! touch 

other leads oy lugs. 


CARIG. Comect a 190 & Gravmeblack-brown) 
resister from lag 1 of tube socket VI (NS) 
fo lng 2 of tube gocket V2 (6-1). 


(CV R11, Connect a 22 KR (rod red-orange) 
renistor trem lug of tube sacket VI {S-2) to 
Jig 3 of termanal strmp I. (NS). 


C0 n80, commect 2 22 4 (ped-eod-orang) 
Ske canton oem ats oer teeta 
‘V6 (5-2) to lug 3 of terminal strip P (S-5). 
Govier nocaks hole Eee he wr ca) 


(A R47, Comect a 600 8 Growneblack-brovn 
{resistor from lug 6 of tube socket V5 aa 
Boag 7 of bubs pocket V8 G1). 


() R99, Comect a 22 KR (red-red-orange 
ragistar from tug 6 of tube socket VB (8.2, 
to hg & oF termAnAs Rep L (8-8), 


AV ety fom Wads-ad Gita Ta ag aga 
to 1/2". Wrap these leads around the leade 
ot 2 dite 5 Goscroacee) tera we 
sane merps'ts tare coat aa ae 


oa 


and 2200 @ resistor combination from hug? 
Of tbe socket ¥5 (S-2) to lug 2 of termunal 
airlp M (3-3). Lay the expacitor body down, 
fat as before. 


RAS, Connect a 160 0 {brown-black-brown) 
resistor trom hig 2 of tube socket V8 1) | 
to lug i of tihe socket V5 (NS). 


() R40, Connect 2 22 KR (rea-red-crange) 
resistor from Jug 1 of tube aocket V3 (8-3) 
te lug 1 of tube socket VB (8-2), 


‘This completas the construetion of the ehnosis 
section of your 10-10 Oscilloscope, Since tha 
components are rather closely spaced, i would 
tbe well to check all components and ertuectvaa3 
carefully for mustakes, shorted wires or poor 
solder jomte. All connecriens ca the chases 
abould be aotéered, 


ee 
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(s-1), 


() Connect the wire commng from switeh lug 
FAL1 to lug 1 of the Sweep Peaition control 


CONTROL BRACKET WIRING 


| Reor fo Fuge 18 for tho foloning sep 


| 


() Connect the ware coming from FBS to lug 2 
af the Sweep Fostlion control (3-1). 


position control (#10-58) an the control 


( ) RSG, instal? the 100 Ke tab-mounting sweep 
‘packet a8 shown 1n Figure 188. 


(S-2) to lug @ of the Sweep Position control 


yellow) resistor fram lug 2 of contro: F 
foes), 


() Connect theremamung 150 Kot {browa-green- 


aide 


the slots of the control bracket under the nuts 


pane} suppor! brackela to the chassis, 
and lockwashers as shown m Detail 184, 
Adjust the control bracket flal with the 
‘bottom of the chassio, and then tighton the 


Four sorews, 


NOTE: Make sure thet no bare wires or luge 


() Loasen the tour screws that hold the front 


FA10 to lug 3 of the Sveep Posttica control, 


( ) Somect the 2-1/4" wire trom switch lug 
6-2). 


‘ay touching the metai body of the control as 


‘extend up to vherc they could be sborted cut 
atis preased down, 
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REAR PRs. Figure 10 


REAR PANEL MOUNTING AND WIRING 
REAR PANEL MOUNTING AND WIRING 
Refer to Figure 19 for the following steps, 


{.) ROL, Mount the 500 K antigmatiem control 
{#16-60) on the rear panel. 


{ } Install the fuse bolder, See Detail 194, 


(,) Install the une cord, with the strain relief 
"insulator, a3 shown in Detail 195, 


(©) Mount 3-tug terminal strip V with 2 6-22 
3/8" screw, two #6 Jockwashers and a 6-32 
mut, 


(,) Connect onn line cord Yead to hug 2 of the 
fuse holder (6-1), Connect the other line card 
Wad to lug 3 of terminal otrip Y (NE). 

Reter to Figure 20 for the foliowmg stops, 


{ insta the rear panet on the transformer 
"bracket mth 6-92 x 3/8" screws, #6 Lock. 


Detail 194 


‘wanhora and 6-92nute, Lenye the panel ean- 

ing bmokwards, a5 abown fa Figure 20, for 
_Ahe following wirmg. 

{7 Cat cne of the black transformer loads to 
Jength and ccameet st t0 lug I of terminal 
“Strip V (HS), 

() Cut the othor black transformer lead to 
Jongth and comect xt to wg I of the fuse 
hotter (6-1), 

() Locate the two wares of the twisted pete of 
‘wires from thefront panel, Connoet abe wire 
to bux 1 (9.2) and the other wive to tug 3 
2) of terminal atrip Ve 


(] Connect the wire comiug trom tug 2 of 
terminal strip Q 10 lug 1 af control W (3-1), 


() Gonnect therigh vextage insulated ware cont 
‘ng tcom lug 6 of the CR tube socket to tug 2 
_ of contro! WG-1), 


+ () Comecs the wire coming from lug Sof tertnt- 
nal strip B to lug $ af contrcl W (6-1). 
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Figure 20 


(Fasten the rear pane] tothe empport bracket 
with 6-98 = 9/8" screws, Tighten the two 


“hinge" serown, 


() Referring to Figure 21, prepare the two (one 
ved and one Diack) test leg as shovn, 


shiver wear 


Pugure 24 


‘This completes all of the wiring operations in me 
assembly of your 10-10 Osciiloscoye, Check all 
‘connections and see the lead dress isas shown in 
the wiring figures, Do not attempt to operate it 
vuatil yon have gone through the following TEST 
AND ADJUSTMENT section. 


Paes 


eee ga ee, 
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TOP view 


BOTTOM VIEW 


vic ta 


pc satan 


Figure 23 


TEST ANO ADJUSTMENT 


Preliminary Adjustments 


() Refer to the tube loeetion Figure 28 and 
finatall the tubes, Also ingtall one of the 
fuses m the fuse holder, 


IMPORTANT WARNING: TUBES CAN BEDAM- 
AGED WHEN INSTALLING THEM IN THER 
SOCKETS, THEREFORE, USE EXTREME CARE 
WHEN INSTALLING TUBES AS WE DO NOT 
GUARANTEE O8 REPLACE TUBES BROKEN 
DURING RANDLING OR INSTALLATION, 


NOTE: Figure 23 chows tube and adjustment 
cantro} locations, 


() Set the controls ane ewitenes as follows: 


VERTICAL snd HORIZONTAL 
gaia controle... ee... Minion 


VERTICAL and HORIZONTAL 
abtenustor switches,..... AC, 100 


FREQUENCY switch... Horizontal 
Tnpet 
Fixe FREQUENCY 
control, ete «Pull COW 
All other controls and Middle of 
adjustments ee. rango 


(.) Plug the untt sate @ source of 105-125 volt 
450/60 cycles AC only, and allow § mirutes 
for warmiyp. Neto thol hen powor la epplied 
to the unit, tho voltage regulator tubes {V9 
gad V1) should glow with a purplish or 
‘orange light inside the tube elemonte, Thia 
48 a normal condition, Also, the pilot light 
‘will nortaally not light for 10 to15 seconds, 
During thia warmup time, atvanes te [t- 
TENSITY contrcl full clockwise and care- 
fully adjust the centerme controls until 2 
spot appears on the tube face, If dlticulty 
is encountered in centering the spot, con 
nest a voltmeter between the chassis and 
|12BR? platen {V8 and V2), When DC voltage 
reading ie the same on both plates (adjust 
‘ith centering contro!) spot will be centered. 
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NOTE: ff this, ov any of the following steps, do 
tact have the proper effect, turn the nath OFF 
immediately and refer to the OT CASE OP DIF- 
FICULTY section on Page 40, 


Aatigmatiem Control 


() AS scan ag the spot hag heen focated, po~ 
sitio I fn the center of the tube face, anc 
reduce the INTENSITY control until it is 
yust visible, Carefully adjust the FOCUS 
‘and astigmatiom controls in conpinction 
‘with each other to obtain the gmallest pos- 
sible spot, The astigmatiem control is Io— 
cated on the rear panel bracket, 


‘Yertlval DC Balence 


() Torn the VERTICAL gam control {redimob) 
slowly clockwise and see if {t moves the 
spot, If it doos, return tho spot to the 
original location with the Vertical DC Bal- 
ance control, Rotate the VERTICAL gain 
control from! mintmim to maxinam 8 16% 
times to be sure no further change in spot 
position occurs, 


Horizontal DC Balance 


() Now turn the HORIZONTAL gain control 
(eed mob) clockwise end see if the spot 
moves horizoutally. 1 tt does, return he 
spot to its original Tocation with the hor 
zontal DC helsnce control. Tura the HORI 
ZONTAL gain control back end forth a fow 
mes, as am the previoan step,to be sure no 
further change in spot position occurs. 


‘Sweep Positioning Control 


(_) Sot the FREQUENCY ovaich to tho 5-60 poni- 
tion, Slowly sévanee the HORIZONTAL 
gun eontrcl (red ‘son) and observe the 
trace. IL will probably shift to one side 25 
if becomes @ abort Line, Slowly adlust the 
Sweep Postiionme control, Wen this i 
properly adjusted, edvancing tie HIORIZON- 
TAL gam control should expand the dot, at 
the samme speed, in both directions, 


Now syatch the HORIZONTAL Attenuator 
40 AC X10 postition, and check the adjuct— 
mank, Thig line Will bo much longer andthe 
adjushnent more critical, Slightly roedjuat 
the Sweep Positioning contvol if necessary, 


OR Tube Posibonng 


In the previous steps, the trace may aut have 
been perfectly horizontal, If it wast not, correct 
tho condition ag follow 


(©) CAUTION: The vortages provided tor the 
OR tude are high encugh lo be lethal under 
some conditions, Under NO ciremustances 
aitempt to rotate the tube with the power 
zpplied to the wast, Obgorve the position 
a the trace on the CR tube and estimate how 
fay the CR tune should he turned, Tara cle 
the power end pull the plug. Leosen the 
clamp at the neck of the CR the and rotate 
the tube the proper amount by turning its 
socket, Do uot allow the tube to slide for- 
‘ned and come into contact with the grid 
serocr, I tho CR tube in tughtly tec in the 
shield it may be nessary ta owing the rear 
panel back and/or remove V8, the LV2tvbe, 
‘This process may be repeates if the trace 
fs still shghtly titted. Now, carefully tignten 
the CR. tube aeck claup U0 hold Qe tube tn 
place, Da sure uot io overighten end break 
the tube neck, Now, turn the unt on again 
and check te be gure the teaceinherizontal, 


Horizontal Atternator Compensation 


() Now retum bots the VERTICAL sn HORE 
ZONTAL gun controle to tae COW poostion 
tnd. reodyist the “centering. eontola GE 
necessary) to postion the beam inthe 
Conley uf tie boroon, Sei the PREGUENC 
Setteh to the INTERNAL SUNG 400-0000 
position ant tne to FREQUENCY conical 
Ie cantor cf ta range Sotho VERTICAL 
‘Attenustor witch to he AC 2 portion 
nt the HORIZONTAL Attonantor Sith TS 
{he AC 210 positon, Tura the init OFF and 
Sohal a gl betece te pe cert 
tabu blading ‘oot aa te grater be tae 
Fit Porting eoatat ter tae ont 
Of; Zadadtor warp, odjuttho VERTICAL 
and HORIZONTAL gam controls antil a 
imece sinar to Pigs 
bre 22 appears, ads SOP 
Sst the horton st 
Xehtator wimnes ea 
Dacitor nearest the 
Trutlpecel to provive 
the straightest Lae, 


Figure 22 


Se 
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(.) Now get the HORIZONTAL attenuator switch 
to the AC KACO position and readjust the 
gain controls to provide a trace simular to 
Figure 22, a8 before, This time adjust the 
horizoatal attenuator trammer farthest from 
tne front panel to provide the streightest 
Une, 


Vertical Attenuator Conapensation 


(_ } Return the gain controis tothe CCW positon 
and get the HORIZONTAL attenuator switen 
to the AC X1 positien. Set the VERTICAL 
attenuator swuich to the AC X10 position, 
‘Again, acjust the gain controla ustll atrace 
sunilar to Figure 22 appears, Adjust the 
vertical attenuator trimmer capacitor near- 
esi the froat panel to provide the straight 
et lino, 


( ) Now set the VERTICAL attanuator switch 
to the AC X100 postion and readjust the 
gain controls to provide a trace simlar to 
Figure 22. This Ume adjust the vertical 
attenuator trimmer fartheat from the front 
pane]. Now remove the lead, 


Sweep Generator Performance Check 


( ) Connect a teed from the red vertical input 
post to lug 5 of tube socket V2, Set the 
FREQUENCY switch lo the internal sync 
5-60 position and adyust the HORIZONTAL 
attenustar and HORIZONTAL eain controls 
to provide a full sereon pattara. Adjust the 
VERTICAL attenuator and VERTICAL gain 
controls to provide a trace heighth of 3-4 
squares, 


Tum the fixe FREQUENCY control full 
COW, Now slowly rotate thls control clock- 
‘wise ‘vnksl the pattern stops or "synes" in, 
‘There should be at least 12 full cyctes na 
the screnn, as 12 cycles of mformation 
‘would be displayed with a swecp frequency 
of 8 cps (cyclas per secon). ‘Ihe formal 
for determining the frequency st which the 
sweep generator ia operating Is a3 follows: 


‘Tus, 60 cps divided by 5 eps sweup frequency 
equals 12 cycles, 


XE there are more than 12 eyeles, it merely 
indleates ihe sweep generator is rhaning at 4 
frequency lower than § ops. (This é= normal, 
due to the component tclerances used.) 


() Now turn the fle FREQUENCY control 
clockwise until 2 cycles are "locked 2," 
‘Tris corresponds to a swoep frequoncy of 
30 cpa, ‘The control should be spprozi- 
mately three-quarters of the way full CW, 


(_ ] Switen to the 50-500 synep frequency range. 
‘Turn the fine FREQUENCY control CCW 
until { cycle is diaplayed, This indicates a 
0 cus sweep vate. The fine FREQUENCY 
conire! should be nearly all the way COW. 
It the performance at all thece checkpoints 
4s favorable, you can be reasonably certain 
tno; your 10°10 sweep generator iefnaetion= 
ing properly. 


NOTE: W 2 variable frequency audio signa! 
generator is available, spot checks canbe made, 
at desired, on the higher frequency sweep ranges 
zs well, using the methods employed In ths 
previoas steps. 


‘This completes the adjustment and (est of your 
10-16, 1 can now be inatalled in the cabinet as 
follows: 


( } Scoure the handle vath two #16 solf-tapping 
serews, Tighten securely, 


() Press the small etd of on® of the rubner 
feet through each of the fonr mountingholes 
in the bottom af the cabinet, 


)} Now ep the nnit into the eaminetandaecure 
> 
‘wath two 6-32 x $/6” binder bead screws, 


‘Your 10-10 ean now be put into service, Note 
thit arcess holes nave heen provided in the 
‘sabinet so that all internal adjustmenta can be 
reached withont removing the cabinet. This 
greatly simplifies the periodic recalibration 
tormally reqared in the aataterance of the 


OPERATION 
GENERAL CONSIDERATIONS Génieat 
Heat 


foment, gener= 
ates 2 eeriain amount of heat. Be sure the veo~ 
tration openings oa the sides of the eabiuct are 
not obstcucted in any way. It 18 entively normal 
lor the oulside of the cabinet to become quite 
warm t the touch alter a few maautes of oper- 
ation 


Operating Location 


Although thoCR tube 18 shielded toprevent trace 
‘ts:ortion due to magnetic fields, It 16 posable 
that some trace distortion due to a very Wngh 
tleld may still occur. The shield wll certainly 
reduce these effects, but may not entirely elim- 
inate them, and uf this appears to be a problem, 
the unplest remedy 16 ueually to fund a Jecation 
for the scoge farther from the offending quin- 
ment. 


o Ragniatinn 


the unit 18 turned off and then is unmeduately 
‘turned beck on, the OC? voltage regulator tube 
may not light, Thas would change the power sup- 
ply vortaze and cause the trace to disappear. To 
Prevent this condition, always leave the not off 
for atleust Imzty seconde bafore turning +f back 


VERTICAL AND HORIZONTAL, AMPLIFIERS 
Gain Controle 


To prevent overloading the input stages in the 
amplifier, always reduce a large ampiltude 
Signal with the atteneaicr ewilch and uot the 
variable gain control Pry to keep the variable 
gain control seiting as ugh 25 possible ta avout 
this difficulty. 


‘When using DC coupling on either or both ampli- 
fers, remember thal al may not be possible to 
pee & ousall oupued Supes bupsoed ou & high DC 
voltage, Ttas 10 entirely nermal and will he 
better anderstood xf you remember that the DC 
component of the signal will be amplified by the 
aeme cmount ac the signal voltage A shit in 
centering Will algo result with changes in gain. 
and/or attenuatar settings. ‘This, too, 18 rormal 
as these controls affect the gain of the anpli- 
ner. 


SWEEP CENERATOR 
Internal -Exlerual Syne 


Jn the INTernl SYNC posttions of the ERE- 
QUENCY cenerol, a portion of the mpst signal i 
taken from the vertical amplifier and applied to 
tha sweenmultvihrator. The 16 done loboid the 
sweeb generator at uke same frequeacy or at a 
submultiple of the mput signal 


Inthe BXTeraay SYNC posutzoas, a portion of the 
supa; signal may be applied directly lo the EXT 
SYNC binding post, allowing external control for 
more or lass Syao signal 


Fine YENCY Contra. 


‘Aller the correct seep frequency range nas 
‘been selected, only the tine FREQUENCY con- 
ol hay (© be adusted io obtam a sable pat- 
term, Form the habit of setting the fine FRE 
QUENCY. couro] with a omal) vertical ciyral 
G-2 squares high). This will assure best por- 
formance of the syne circuit curing changing 
igre conditions. 
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APPLICATIONS 


‘The oscilloscope is a very veraulile instrument, 
Properly used, there is almost no limit to the 
number and type of measurementa at ean pro- 
vide, 


Tn aehenlly Hot the write waiaty af appNoatrons 
in which your JO-LO Opellloscape may be aed 
‘would be beyond the scope of this manual. How. 
ever, several common applications are listed 
below: 


Checising the ontput voltage and trequency 
of ea osetliator cireult, 


Checkang the irequency response of an ampli- 
‘bez either. tage iby stages os aga. complele 
ait). 


Teauhleshaating medina, TY ent 
ment. 


Using with a computer as a read-out device. 


Measuring DC voltage. 


SUGGESTED READING 


Move information on osciliagcapa applscations 
‘wall be found tn the followtug reading material: 


ZWICK, THE OSCTLLOSCOPE 
Publications, New York, 


+ Gernsback 


RUITER, OCCILLOSCOPES AND THEM USES — 
‘Murray Hill Books, Ine,, New York, 


{N CASE OF 


1, Recheck the wiring, Trace exch lead in 
colored pencil on tht Pictorial as it ia 
checked. i: ia frequently belpful to have a 
frtead cheek your Word, Someone whoianct 
famiijar with the unlt may notice anmething. 
consistently overlooked by the constructor, 


2, It is interesting fo note that ahont 90%of the 
kata thar are retuned Jor repaar, mal- 
funetian due to poor connectionsend solder 
ing, Therefore. many troubles can baelim 
inated ty reheating 21 counectiona tu make 
sure that they are soldered ag iMustrated 
tm the Figures foand an the SOLDERING 
TECHNIQUES ecctior of this manoul, 


PARR, THE CATHODE RAY TUBE ~ Chapman 
and Bell, London, 


RIDER and USLAN, ENCYCLOPEDIA OF CA+ 
THODE RAY OSCILLOSCOPES - Ruder, New 
York. 


BLY, GUIDE TO CATHODE RAY PATTERNS - 
oha' Wilay and Sone, New York 


DIFFICULTY 


3. Check to be gure that all tubes axe m their 
Proper Yeeatons, Make sure that all tuboa 
‘light up properly. 


4. Check the tubes with a tube tester or by 
Aubstitution of tubes of the same types 
and knows to Be good, 


5. Check the values of the component narts. 
Be sure thai the proper part has bea 
wired into the circuit, as sown in the 
pictorial iagraua and’ ay called vut dn the 
‘Wiring instructions, 


ee wee: ee 


6 
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Check for bits of sclder, wire endsor ther 
foreign matter which gay be lodgud in the 
wiring beneath the chassis, 


1H, after caratul checks, the trouble Is still 
nt lanetad and n uoltmenten to ot 
check voitage readings against thoge found 
on the Sehematie Diagram. NOTE: Al 


voltage readings were taken witha HEATH. 
KIT" Vacuum Tube Voltmeter, Voltages 
may vary 10% cue to linevoliage variations, 


& review of the Circuit Desspiption and 
Blok Dlegsame mii prove pelts in T= 
dieaking where to look for trouble, 


‘TROUBLESHOOTING CHART 


Troute 


Suggested Tost 


[Tube dilamente do not Itght 


Check fuse - check filament voltage, 


No spct or trace 


Remove vertical ouiput tubes, H spot appears: 
check verbcal circuit voltage and tubes, 
Remove horizontat output tubes - i snot zppeare 
ebeck horjzental cireuil voltage and tubes. 
Check for high voltage. 


No vertucal deflection 


Civick vertical tubes and voltages. 


No horizcntal sweep 


Cheek horizontal tusas and voltages, 


‘A hibe filament does not light 


‘Cheek tube. 


No Br 


Cheek fuse, 
Check Ve ana 10, 
Check for open zesletors, shorted capacitors 
or defective tubes, 


NoB. 


Check fuse. 
Check silicon rectitier and V11, 
‘Sheck for open resistors or shortedcapacitors, 


Poor focusing 


Check VB ~ cheek bigh voltage bleeder resistors 
RS4, RS, HAR and RST, 
Cheek Ci 


Pase blows shen 
switeh 1s turned ou 


(0X4 and OC2 tubes imterenanged. 
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SERVICE 


1, after applying the mtormation ecrstained an 
‘its manou] and Your best efforts, you are stiit 
unable to obtaia proper performance, ibis suz- 
gested that you take advantege of the techaical 
facilities which the Heath Company makes avail- 
able te ats eustomera, 


‘The Technical Consultation Department ia main- 
tained fer your henefit, Ths service ss avaiable 
to you at no charge. is primary purpose 15 19 
provide assistance tor those Who encounter 
Gitticuty mm the constractun, cperation or 
mamtenance of HEATHICT eqipment. I isnot 
antended, and is ot equipped to uaciion as a 
genera] source of technical information Involviag 
Jat modifications nop anything other then the 
normal and specified portcrmance of BEATHITT 
equipment, 


Althougn the Technical Consultants are femiyiar 
with all details of this kit, the effectiveness of 
their advice will depend entirely upon the amourt 
fod the accuracy of the ufo mation suralseed yy 
you, ina sense, YOU MUST QUALIFY Jor GOOD 
teclmieal advice by helpmg the consultants to 
help you, Ploase use thia outlin 


1. Botoye wptting, july anvestagate each of the 
Ines and suagestioys listed 19 this manual 
under "IN CASE OF DIFFICULTY." Pos- 
sibly 1 will not be necessary to write. 


2. Whea writing, clearly deserabe the nature 
of the trouble and mention all associated 
equipment. Specifically report operating 
Frocednres, swiick positions, connections 
to other unite and anything else that might 
heyp to Seolate the eause of trouble. 


3. Report futly on the resulte dbtzmed whom 
tasting the anit rmatually and whon zellowing 
the snygestrons under “IN CASK OF DIF- 
FICULTY.” Be as speeitic a8 possible and 
laclude volrage readings 4f test equipment 
as available. 


Mentity the kat mie, number ard date of 
parchaseif available, Also mention the dale 
of te Bitassembly manual. (Date at bottom 
of Page 1.) 

Print on type your namo ané address, 
preferably in fo places on th. letter 


With the preceding ‘information, the consuitant 
will know exacty waat Jot you ‘nave, what yo 
would like it to do for you and the difficutty you: 
wisi to correct. The date of purchase tells him 


whether or not engineering changes have been 
made sine st-wae abipped to you. He will lmow 
What you Rave done in an affort to locste the 
cause’ of trouble and, thereby, avod repeti— 
faous suggestions. (The automatic letter opener 
sometimes curs trough the letter, nenee the 
Suggestion to prant the naine end adatess twies.) 
th short, he will devole full me t the problem 
ot hand, and through his lamillarity with thelat, 
plus your accurate report, he will be able to 
Give you 4 complate and’ ncipful answer, 
replacement parts are required, they willl be 
shipped to you, subject to the ‘terme of the 
‘Warranty. 


‘The Factory Service taculities are also available 
to you, in case you are nol famltar enough with, 
clsetronica to provide our consultanls with euf- 

icfent information on which to base « diagnosis 
cf your difficulty, or am the event that you pre= 
fer to have the éifiouity corrected fn thas man- 
ner. You may retura tie completed instrunent 
to the Heath Company for inspection and noees- 
sary repairs and adjustments, You will bo 
chaygel « minumal service fee, plus the price 
of any additional parts or material pequired, 
However, if the completed lat ts returned within, 
the Warranty period, parts charges will ne 
governed by the terma of the Warranty, State 
the date of purchsco, if possiiic, 


Local Service by Anthorized HEATBEIT Serv- 
toe Contore fe also avadable m sowie arece ed 
Gticn wil be your festoot, moat eficien meted 
Of citainmg keryioe fev four HEATH? coup, 
‘ent. Attoigh yon may find chargos doe fecal 
Service somewhat nigh than for tectry sore. 
tee, ie amomt of inewease 49 indy olfect 
by the transportation charge yen Weald pay at 
you elected Wo return. your fat tothe Heath 
Eeanpany. 


HEATHRIT Service Centers will nonor the 
regular 90 day HEATHKIT “Parts Warrun:y on 
all fats, whether purchased through @ dealer 
or directly irom Heath Company, nowever, it 
wit] be necessary that you yerify the purchase 
date of your iat, 


Under the conditions specitied zn the Wexvanty, 
replacement parts are supplied without charge, 
however, if the Service Center assiste you i 
tocatmg'2 defective part (or parts) im your 


a | 
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Jat, or installs a replacement part for you, 
you may be charged for Us service, 


HEATHKIT equipment purchasod tocally and 
roturned to Heath Company for service must be 
accompanied by your copy of the dated sales 
receipt trom yor auMOrIgeD ABAL HBL cexl- 
er 10 Order to be eligibie for parts replacenrent 
under the terms of the Warranty, 


THIS SERVICE POLICY APPLIES ONLY TO 
COMPLETED EQUIPMENT CONSTRUCTED DT 
ACCORDANCE WITH THE INSTRUCTIONS AS 
STATED IN THE MANUAL. Zqupment that has 
been modified in design will not be accepted 
for repair. If there is evidence of acid core 
solder or paste fluxes, the equpmant will be 


returned NOT repaired, 


For formation regarding modification of 
WEATHRIT equipment fox special applica 
tions, it 19 suggosted that you refer to any one 
or moye of the many publleations thatare avail 
apie on ail paases ot electrontes, They ean be 
obtained at or through your local MDrary, as 
welt as at most elecironte equipment stnres, 
Although the Heath Company sincerely Welcomes 
all comments and suggestions, i would De im- 
possible to design, test, evaluate and assume 
responsibility for proposed civevit changes for 
special purposes, Therefore, such modifications 
mnist be made at the diseretion of the kit bulider, 
using Information available from sources other 
‘tan the Heath Company, 


REPLACEMENTS 


Material supplied with HEATHKIT procuets 
has Deen carefully selected to meet demgn ra- 
qnrements and ordinarily will fuusillitsfinetion, 
vathout difficulty. Occasionally improper wnstru- 
rant uperalion Cau be traced ly a faulty come 
ponent, Should inspection reveel the necessity 
for replacement, write to the Heath Company 
and supply al] of the following information, 


Ay Thoroughly identify the part in question by 
using the part mumber anddescriptiontound 
sm the manval Parts Tost, 


EL Wentify the type and model qumber of kat 
an whieh ft is weed. 


©, Mention date of purchasy 


D, Describe the outire of detect or roazon for 
requesting replacement, 


The Heath Company will promptly simply the 
necessary replacement. PLEASE DO NOT RE- 
TURN THE ORIGINAL COMPONENT UNTIL 
EFECIFICALLY REQUESTED TO DO 50, Do 
not chamantle the component in questiall as 
tne will void the guzroulee, Thus replace. 
mant policy does not cover the free replace- 
ment af parts that may have been broken or 
damaged carelessness on the part of 
the Hat bunider, 


SHIPPING INSTRUCTIONS 


Jn the event thet your instrumant must be Fe~ 
tumed for sorvies, those instructions should be 
carefully followed. 


ATTACH A TAGTOTRE EQU] PMENT BEARING 
YOUR NARS, COMPLETE ADURESS, DATEOF 
FURCHASE, ‘AND A BRIEF DESCRIPTION OF 
‘THE DIFFICULTY ENCOUNTERED. Wrap the 
equipment in heavy paper, exercising care to 
prevent damage, Place the wrapped equipment 
in 2 stout carton of such stue thay at least three 
inches of shredded paper, excelsior, or otber 
resilient packing materzal can be placed be~ 
tween 2ll sides of the wrapped equipment and 
the carlon, Close aud seal the carton with 
omnraed puber tape, or alternately, te securely 


wath stout cord, Clearly print the addrees on 
the carton e8 follows: 


‘Tes HEATH COMPANY 
Bonton Harber, Michigan 


Include your name and reuirn address on the 
outside of the earton, Preferably atfix one or 
more "Fragile or‘ Handie Wits Care” laters 
fo fe carton, of piterwise so mark with a 
exayon of bright color. Ship by insured pace 
post oF prepaid exprass; note that x carrier 
amet be held resporsible {or damage intransst 
Hf, i MIS OPINION, the article 1s inadequately 
packed for shipment. 
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WARRANTY 


“Hoath Company wartanie that for 3 perlodof threcanerthe resp lb deck stipament, al Heathen, 
[PArtE oral be (ree of detects in materials and workmanship under oral vse aad survieo und 
fou fe nubillmont of any Drench of such warrarty, Wath Goaspany afl replace wach celecve 
‘BATU upon the return oi ie sama £0 is fhetory. ‘Te foregDing warranly shalh ape cay to the 
‘Sraginal teyer, and fo and ohall be in Hiey of ai] ottsr warraniios, waciter eaprees cr irpiled 
te D1 aI other cahgstione or ibis up the pari ol Hath Cameay ans tn no overt shail 
[Bath Company oe able for anyattletyated profit, corasquevtial damages, WsSol (ime Fler 
lasoes incurred by tbe buyer in connection with the purctate, abzersbly or Speration of Reuter 
or camponents iterert No replacement stall ke wide Of paris damaved Uy the Durer 1 he 
Sune handling Or asseerbilag Heathele oquipmest 


NOTE Tho forcgoirg warranty te completely void asd we will col reslice, repale ev aecaive 
struments of porte thercet 10 Waieh acid Gace solder OF papi litnes Date bees used 
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TYPICAL COMPONENT TYPES 


‘This chart %5 «guide to commonly Used typee of elece 


‘ons suctld prove Deipful 19 identifying mast parts and 
reeding the echematic diagrams. 


frame components. The s7mbols and relnted Uastra- 
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vB 
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INSTRUNENT  @scILLoscorE 
MODEL 10-10 


RESISTOR AND CAPACITOR COLOR CODES 


RESISTORS 


‘The colorae beads aroume the bedy afa colon tated veststyy rape 
Gowant aro ond of the vaalstar bods, Startig SI this 
Gt the seststor, the first band represents tne Myst digit of 
fie resletance Yalu; the aeacnd band yaprosenta the second 
fligtt toe taaea baad epresints te tusiver vy wiuen the Frat 
Ge Uglts aye muitiplied, A fount band of gold oe allees ee 
Hisense 2 tolerance of 20% or s1U respectively The absence 
Ga tours dun indica tolerance ot WC, 


CODE 


‘The payeleel se of 2 compostilon resistor ts selsted to 
ruage ring: Size tnonevane pregrasavin'y aa the sattags 
Tating ig ficreweed, The Ohuzwiery of 1/2 att, 1 wall and 
Donat vesistore are. cpprenmntely 1/0", 1/4" and 5/16", 
pempectrely. 


“The color coe crart ant eximples which fellow prove the 
Infoymation reaeaced to werbiy colar coded worigiors 


cron _w 09° pest muurtPLie eyaneces 
mck eos i seta. 
tite eames i NiO let-7 Ars io0c 
bes eae ee LoS ad jpoaes (on ATK) 
Sei = 3S Se 
shee ge agesee i - SiLvER = TOLERANCE 
oie [Sef Sapiee ee 
so = REO =; 
Shite ee a a ReOa 22x109,000 
[pretebirenas or aes} 
————— i" BAND = TOLERANCE 
FS rocenance eae 
Sees 


Stree 21m 
NO pau 220% 


CAPACITORS 


Gevaretty, oul mien ard biular cevamte enptelionay wave 
a modert equipment, te color eeded, The celar cages cer 
Soewat among eupacior mumafartarcea, owavoy ie code 


Mica 


exanP Le 


shown below apply to prachieals a of te mice and Ruler 
Crauue capgcitars that are i .ommea Uae, "ose cedet Son 
Ply ook BIA dBlectronice nsteies Association) SanCotes, 


YUBULAa CERAMIC 
‘Phage toe grep rings on dots to the lat ané cea trom Nett 
tore, 

SPS oer wy TeuRe, ame 


va 


a 


mel in rf H0rOrL @ HOH) 


ua nore 5 ome) 


NOTES. 


1} ths clasactesustie of 9 mien capseutoy ta the tenper- 
Mure cobfinient, abut eapgettanee and tnpulstign resistance 
‘This salormation Sy tot opualiy seeded to idontily 4 eapacieor 
fit, (f desiree, Wf ean fe obtimee Bf Felerring fo Ba Sana. 
Bid Hariee fw Olandnyd o€ Blesteoyle bedvatlee Assoesaion,} 


2, The taoporature coetencet of 2 capacitor 26 the yradicle 
she chasre tt eapaciiance wich teupernure change and 1s 


mertoased mm yarts per millign por dagree centigrade, Rete 
TO EIA Slaward, fue190"f Standard of Eiceaonse inactele 
Rarocitlen) 


She farad {9 ‘be nome unlt of eqpaczance, Nowerer cap- 
biter vahtas are generally espregaed tn terms of 14 (nicro- 
fea, 00000] faad) and at (udezonalcry-tarad, 9000), 
Py evetore L000 pt = OOF ¢49, 1,000,000. pte Nut 


USING 4 PLASTIC MUT STARTER 


A plastic mb stseter oflera 2 convener: method 
Gt ‘acting tha) most Ured! nest /1e™ and 3/0" 
Gch and 6-12). Noo tie corzect end 1 pushed 
Sowr Grr a aah, o.pllzble tool eonlorms £9 the 
Shape of de aut ard tre wut 16 gently held vbale 
te being ploked wp and stavted on Ho stag” The 
‘Eat eheand only ba'nsed to sta Be mat 
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